Apoptotic activity of xanthoquinodin JBIR-99, from Parengyodontium album MEXU 30054, in PC-3 human prostate cancer cells.
Natural products are a valuable source of anticancer agents, with many naturally derived compounds currently used in clinical and preclinical treatments. This study aims to investigate the antiproliferative activity and potential mechanism of action of the xanthoquinodin JBIR-99, isolated from fungi Parengyodontium album MEXU 30,054 and identified by single-crystal X-ray crystallography. Cytotoxicity of xanthoquinodin was evaluated in a panel of human cancer cells lines and CCD-112-CoN normal colon cells, using the sulforhodamine B assay. PC-3 prostate cancer cells were used in biochemical assays including cell cycle, mitochondrial transmembrane potential (MTP), reactive oxygen species (ROS) and caspase activity. Expression levels of apoptosis-pathway-related proteins were analyzed by Western blot. The in vivo toxicity of xanthoquinodin was determined using a zebrafish model. Xanthoquinodin showed cytotoxicity in all cancer cell lines but demonstrated relative selective potency against PC-3 cells with an IC50 1.7 μM. In CCD-112-CoN cells, xanthoquinodin was non-cytotoxic at 100 μM. In PC-3 cells, the compound induced loss of MTP, production of ROS, and cell cycle arrest in S phase. The expression and activity of caspase-3 was increased, which correlates with the upregulation of Cyt c, Bax, nuclear factor kappa-B (NF-κB) (p65) and IKKβ, and downregulation of poly ADP ribose polymerase (PARP-1) and Bcl-2. Lastly, xanthoquinodin did not cause any visible developmental toxicity in zebrafish at 50 μM. These results demonstrate xanthoquinodin induces apoptosis in PC-3 prostate cancer cells by activation of both intrinsic and extrinsic apoptotic pathways. In addition, the non-toxic effect in vivo indicates that xanthoquinodin could be a useful lead in the development of a novel, anti-cancer agent that is selective for prostate cancer.